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Systemic lupus erythematosus (SLE) is an episodic, multi-system, autoimmune disease characterized by
widespread inflammation of blood vessels and connective tissues and by the presence of antinuclear
antibodies (ANAs), especially antibodies to native (double-stranded) DNA (dsDNA). Its clinical mani-
festations are extremely variable, and its natural history is unpredictable. Untreated, SLE is often pro-
gressive and has a significant fatality rate. The most widely used criteria for the classification of SLE
are those of the American College of Rheumatology (ACR), which were revised in 1982 and modified in
1997. The presence of four criteria have been diagnosed as a SLE. Rashes are common at onset and
during active disease. The oral mucosa is the site of ulceration with SLE. Arthralgia and arthritis affect
most children and these symptoms are short in duration and can be migratory. Lupus nephritis may be
more frequent and of greater severity in children than in adults. The initial manifestation of nephritis is
microscopic hematuria, followed by proteinuria. The most common neuropsychiatric symptoms are
depression, psychosis(hallucination and paranoia) and headache. CNS disease is a major cause of mor-
bidity and mortality. Pericarditis is the most common cardiac manifestation. Libman-Sacks endocarditis
is less common in children. The most frequently described pleuropulmonary manifestations are pleural
effusions, pleuritis, pneunonitis and pulmonary hemorrhage. During the active phase ESR, CRP, gamma
globulin, ferritin and anti-dsDNA are elevated. Antibodies to dsDNA occur in children with active ne-
phritis. Antibodies to the extractable nuclear antigens (Sm, Ro/SS-A, La/SS-B) are strongly associated
with SLE. Specific treatment should be individualized and based on the severity of the disease. Sepsis
has replaced renal failure as the most common cause of death. (Korean J Pediatr 2007;50:1180-1187)
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F(ACR)*14 198210” SEs WA
7]1%& WETHTable 1).

SLE= 97d7de] ul$- thekate] 7heA frdizt d=
o &} o o] Mt -4 HLA 134 FollA class I DR2¢ DR3
7V B FARE oF 1.5-4919] AP ES HQlth Fe receptors
| waED owms o A% FcRHAsﬂ_r FcRIIA7 B& Aol F¥2= 9 £33
Age] BAle] JdIgs FE B4 FAJQNE Ba ok & |
wl=] AL ofEtd ARl FE 0] Y ES [del] I 107 I REY GO FeEy A3t dougiAle] ga4g 2w
W 20-76%, 11 FHEES QT 10WE T 12-508 22 FA4 o V)5S vihsFe Ze] 9 FcRe P4 4
ghok e seotell ek A EE A glok Fhul ofdole] Wiy gheo] ofslyl wwldz waly F§ FFA A W FEXS A
2 1079F 0363012, vis ofdelel Wd frgEe] 4 G &2 dEFH] dFE T e A 2
el zt2 = A o2k 50008 -10,0008 HEZ F23it) HAFAA C4, C2, Clgst 22 %71 dAl wAe 4
Hol FF2ol TS F F Y= Ao HuHm
2. M4
A FF20 A9 Fie 7t 15-1:10 AR 453] o4 Q1 51 0l
o] FHEe] Tou Aol Fxpel gl FF 2 Fhato A9 Yhin
© oluth Ex wrEAE ke 9ok 1. oy xFo| Ehoj
3.2 & SLEx= Wozde] oz #dd H3o S (self-
Aol RFEAL QEd 02 BAET FHEY Ho]E Holi=  tolerance)®] FAR A= AbElel g a
Asto 7 Mole] M3}e] African-American® Afro-Caribbean ~ A7FAewbg-el BASH h 22l Al 2}
oA 6H) e AoE wuHm guh w3 EFoolo|a] FEa ur A T HET b A T HET ZEA #
Aol wWolo] uate] 3u) Zrlste Aow v b gy = ZT9 S7h B HETS 254 SR B H s
W o8 zAb= gl Aot} go] o]Fow Q¥ B HET Y T T 9l

Table 1. Criteria for the Classification of Systemic Lupus Erythematosus

ACR 1982 Criteria

ACR 1997 Criteria

Malar (butterfly) rash
Discoid-lupus rash
Photosensitivity
Oral or nasal mucocutaneous ulcerations
Nonerosive arthritis
Nephritis
Proteinuria>0.5 g/day
Cellular casts
Encephalopathy
Seizures
Psychosis
Pleuritis or pericarditis
Cytopenia
Positive immunoserology
Antibodies to dsDNA
Antibodies to Sm nuclear antigen
Positive LE-cell preparation
Biologic false—positive test for syphilis

Positive antinuclear antibody test

Malar (butterfly) rash
Discoid-lupus rash
Photosensitivity
Oral or nasal mucocutaneous ulcerations
Nonerosive arthritis
Nephritis
Proteinuria>0.5 g/day
Cellular casts
Encephalopathy
Seizures
Psychosis
Pleuritis or pericarditis
Cytopenia
Positive immunoserology
Antibodies to dsDNA
Antibodies to Sm nuclear antigen
Positive finding of antiphospholipid antibodies based on :
1. IgG or IgM anticardiolipin antibodies, or
2. Lupus anticoagulant, or

3. False positive serologic test for syphilis for at least 6 mo, confirmed by Trepo-
nema pallidum immobilization or fluorescent treponemal antibody absorption test

Positive antinuclear antibody test
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olgg Zegth Ed AlEAEANapoptosis) EFol AlEU k% 53] B WA, sulfonamides, FHA WA 2L oFE ALE
FAE AE ZUoR o)t AAES B3 Akl S SLE 943 del Rt Table 2). 1ojv Foke 54|
e Awugg AFsA Ak ste T4 2 A ARk

2. 22Z

QUAIEAL

SLE®] dl~E2A F2e] F7he tuad s2ie) o
Agoz AR, F2 Juzerte] gaAe] Urkus st Qe v vgske 9, 92 AF e, s8R, @
oo 273 #AG7] Aol Mgahs e AN vzt Atk "B wle] tehta o F4e 3@ H o] watn A& H o))
A% SLE #Ae o

| 4
e ™ol =AF
SLES] wAE Selshs Aoz Azan 1. WE A% s
T sngge 4 B3 W 47159 sl SLES B
71E 115 W] w9 H, FENA, FEAE T 47HA
Zke) X 53] UVBO =Z5H 4] ZHA A ¥ (keratinocyte) 7t 7} 9j3zad oz Ztk 7) WA Qloh ko] | R
AZAEALE Y o7)UA Ro/SS-A%h 22 snRNPs(small nuclear 11 5 AR 233 g4 woz okzre] BEo] uf”
ribonucleoproteins) & #el EH3HASHHA ICAM-1, IL-1, IL-3, 3} 278 Foo} Ao AA7F BHst Twtoz vgAA
IL-6, IL-8, GM-CSF, TNF-¢ %°] ®o| ®udtt” zeu  mx= gy 59l o]do]d o] sdtat}) a7 a2 75ea
UVAe°l ¢Jai- = ICAM-1(intercellular adhesion molecular)©] ¢ A] 9&uks A SA/43S Jdr)w xFEL Foo Wwol
AEE 7L 9ol UV ALS o] &3 Aai= vk AoH WIEA BRE Belvy Fwl whzle vpH|eke] Ml gl
cebe G9E 53 dleles U9e WAAE ASBL ol wie) ol Rold} WAT & k. mebd Baby g
SLE®lA EBV, CMV, HSV1, parvovirusel tig %2 277 30 Ynjmeke] wae Az =ydxdoz she] 7|Z2oz Biy
P2 G o) volds elo] B ETE BARAIE A o Fguue ) 2w 22 $xgle] dE ¥l w
o]7, &4 nlo]y~7} SLES freitts Aas giokY, A 5= it}
Table 2. Drugs Implicated in Lupus-Like Syndromes 2. 2 =4H &
Definitely Associated Possibly Assiciated AHZo|g AEGL ) &2 Fe #Ad &2 FE3]| o
@ ~Methyldopa Captopril 7N, 5 ag1 ¥y 5 Hrgo g2 A AEET I of7)
Chlorpro.m:.;lzine Carbamazepine Aq7|Z ol Er} FulEl A #AdY g = nge] =EW #A
prhosuximide . Canavanine MY suo 2ely el §d WAk B8 o du ol
Hydralazine Metoprolol ] 8 . -
Isoniazid Penicillamine B ZHROE AR fToR ANnT. PR 2 ad
Minocycline Penicillin Aol Fretxo] AHFS T4
Phenytoin Propylthiouracil
Procainamide Quinidine 3. ME BA
Trimethadione Sulfonamides B
Zafirlukast T2 A T Ve 24412 atwEke] 500 mgs 27

Table 3. Clinical Features of Systemic Lupus Erythematosus

Consitutional
Cutaneous
Musculoskeletal
Vascular

Cardiac

Pulmonary
Gastrointestinal
Liver, spleen, nodes
Neurologic

Ocular
Renal

Fever, malaise, weight loss

Butterfly rash, discoid lopus, periungual erythema, photosensitivity, alopecia mucasal ulcerations

Polyarthralgia and arthritis, tenosynovitis, myopathy, aseptic necrosis

Raynaud’s phenomenon, livedo reticularis, thrombosis, erythromelalgia, lupus profundus

Pericarditis and effusion, myocarditis Libman-Sacks endocarditis
pleuritis, basilar pneumonitis, atelectasis, hemorrhage

Peritonitis, esophageal dysfunction, colitis

Hepatomegaly, splenomegaly, lymphadenopathy

Organic brain syndrome, seizures, psychosis, chorea, cerebrovascular accident, polyneuritis and peripheral

neuropathy, cranial nerve palsies, pseudotumor cerebri
Exudates, papiledema, retinopathy
Glomerulonephritis, nephrotic syndrome, uremia, hypertension
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Table 4. World Health Organization Classification of Lupus Nephritis

A50A A 12 E 20079

Type of

Class Glomerulonephritis Description
I Normal No detectable diseases
I A Minimal change Normal LM; mesangial immunoglobulin and complement by IFM; mesangial deposits by EM
IB  Mesangial glomerulitis class II A features plus mesangial hypercellularity (>3 cells per mesangial area or increased mesangial
matrix); minimal tublar or interstitial diseas
m Focal and segmental Focal areas of intracapillary and extracapillary cellular proliferation, necrosis, karyorrhexis, and
proliferation leukocyte infiltration in <50% of the glomeruli; subendothelial or mesangial deposits in IFM or EM;
focal tubular and interstitial disease
v Diffuse proliferative class Il changes involving more glomerular surface area and >50% of the glomeruli; IFM and EM
glomerulonephritis show abundant subendothelial deposits; marked interstitial involvement, membranoproliferative has
prominent mesangial cell proliferation and capillary wall thickening
v Membranous No mesangial, endothelial, or epithelial cellular proliferation; diffusely and uniformly thickened capillary
glomerulonephritis wall; IFM and EM show mesangial and subepithelial deposits; minimal interstitial involvement
VI Glomerular sclerosis  segment or extensive sclerosis of glomeruli; fibrous crescents are common
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kst hds] 83 A7 "k e dshito] SLES
54 Pue ohu, kel SIRES F2 HAske] ANAd &
A J

SLE®]
lupus crisist A4 H4
3] WHE-E = Raynaud @4
Eo] AustA wake, Uk P HPA
wEg e sEe Al 2 AR oo T

SLE®] F47]o&= A¥ ol A9t #A ¥ o] ESR, hypergam-
maglobulinemia, a2-globulin 5°| &7}etA ¥t} CRPE 9]
oy} #dPo] FNkE A9 Trieth EEA FFzdA A
ferritin &dsDNS &l 7ke} A S8k
gt} von Willebrand 127} 7bs]o] glrbe Baw gop,

1)
oF wrgol A Wido] Euketh @A W pastv] TIBCE 4
e Z

2 SHAHE
SLE®] F471d MadG fgas 53 JZ4 4A23(<1,500/
mm?®)e] &3tk Bag FaZe F5%(50,000-100,000/mm?’)o]
F4o] gl A5k T3tk tas dawe] A1 ot 9l
= A9E 2ol AR dYet: F¥e S

2. X7t gxl HAb

A7} A HALE anti-Ro 34l anti-La 34, & DNA 34
o} & <X A A= A 7)o dAEHE BE oM HALES

AAsitt & QA A §FE 47 Y8iA= & cardiolipin

=
IgG, 52 & €397, aPTT AL VDRL #HAHE AAIEH

4. ey

oY

At

SLEY] At 71 F23F A= 838184 (antinuclear anti-
body, ANA) #AAFelth ANAZE 491 A A7 WA gke

[e}
SLE, 444 383, &8 A%24 48, by 29/528q,

FulEl2 BAA, Folels @8, 208 S50 A
FEE 2T Al A9 Solth
1) antibodies to DNA

o] 4 DNA(dsDNA)O tigt IgG &Al9] 9717t =& A
SLE®] tisll Eolxolm Azt wie} wslsli=dl o] F7lshe
o] SLEQ] otsl 53] 443 gl dxtde] o3tE v &
Z F Aok 23y ol By tlal] o} =] ox]7t
e BA ghe) Zhae @A Surd A 24 A Ao

BAT 5 e BT AP,

" oo

2) antibodies to Extractable Nuclear Antigens

gl FE= gk FAE(Sm, Ro/SS-A, La/SS-B)2
SLE, Aol ¥ a8al &0 S50 53 4e Aol 9l
th BEg F2 anti-RNPO| 97 SLE®F &3 AAxZ Z3
(MCTD)#e] #&o] itk

(1) anti-Ro/SS-A

R

Anti-Ro= Aol 32 ofFA w5 324 2 2 4 2
Az, A4 AR 5 B 2w aad E50 g
8 ZatA #As Ao w3k o] A= B4 A Ady AP
o] 9tk AAo} FE2 ZFE A9 AXwe x&Ho] Auk

Z&717F o3y = s}
(2) anti-La/SS-B

Anti-Lat 2718 S50} AlAo} FF20) #edo] o,
=0
=

W= AREA geth

(3) anti-Smith

#FSm FA= FdsDNA Ak 37 SLES| I 340
). Smith ¥ 5719 22 uridine-rich RNA(U1, U2, U4,
U5 2|3 URER T4 50] 2tk o] &7} anti-Ul RNP &
Aot A FdsH FFABA A3} dHo] vk 53] FSm
A= welel Hl& African American©l © W3] @ Ho|x
T;]—SZ).

(4) anti-Ul RNP

Ul RNA(anti-RNP) A= SLECIA = w2 7tz 33y
U, 5% dAx4 AseHE ¥ 9rts dead?. aga
ANA ZAAl A specked ¥21& Hol= EAE AWl

3) antihistone Antibodies

oAl i F¥zol EAF o vehdth ofE AMES
st 35S Ho|ARh X7} A= 67l A 19A &
& B F Qvh Fritzlerst Tan ¢ A0=2 oFE 8 F3F 2

A3l WP, &dsDNA 4 §lo] dhistone T4 %A o)}

B RS b4 S s Ak

19 oft

el
4. BA HAl

3 CHH0, C3, C4 9717t el &7 sk, 54
ol X EE AMEE 4 AP CHR0e BEA A 90%0l
=]

A Fase] vk C3 FXw C4 32 CH500 Hls) & HojA 9l
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2. 5l0|=2A|2 222 (hydroxychloroquine)

garala]ol A= FZE FAE RS AT HEAR ALE
Ak =3 SolE2ANFRER2AS G A AE d3ste] e
E9 725 FaAZ 4 vk 23y SLEe 9g A% 7159
&4 gerEAe f34S galet

Table 5. Approach to Management of Systemic Lupus Ery-
thematosus

General
Conseling, education, team approach
Adequate rest, appropriate nutrition
Use of sunscreen
Immunizations, especially antipneumococcal vaccine
Prompt management of infection
Nonsteroidal Anti-inflammatory Drugs
For musculoskeletal signs and symptoms
Anticoagulation
If anticardiolipin antibodies are present in significant titers:
Low-Dose asprin unless thrombosis has occurred Heparin,
followed by wafarin if thrombosis has occurred
Hydroxychloroquine
For cutaneous disease and as an adjunct to glucocorticoids
for systemic disease
Glucocortocoids
Oral prednisome 1-2 mg/kg/day
IV methylprednisolone initially, and at monthly intervals for
maintenance therapy in severe disease
Immunosuppressives
Azathioprine 1-2 mg/kg/day(PO)
Cyclophosphamide 1-2mg/kg/day (PO), or 500-1,000 mg/m?/
mo (IV) in severe disease

Korean ] Pediatr : A1 50 & Al 12 & 2007

3. 2F 3T 2E|F 0| E(glucocorticoids)
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4. WA AH M| (immunosuppressive)

el
LA ]

< azathioprine,

SLE A5 dd o2 3k Aol A prednisone ©% X &
dolA At A AHEAS W EFIL o HolwP?, v
cyclophosphamide, methotrexate, cyclo-
sporine, mycophenolate mofetil oA Aeld 4= gt}

1) OIXtE|2Z2l(azathioprine)

3 QEHA wiEol Ao} SLES 23 A7 AR o st
45 okgolg. xHZol=e Ay gHow HEHA o
SLE #tololl A azathioprines B aA3tH 2HZo|=9] &3S
o Atk

2) MO|2=2ZALNI0|=E(cyclophosphamide)

FT T2 Aoy FFAAA Ao AR Fadt oF
oltP ey A4 B4 g oEE A Fuye
3L ole AFe] TR oAl oJF] ARgEook Tt FF cy-
clophosphamide®} 7 prednisoned $H7 AME3lA A 7158
BHES 4 vk 7P & FAE0R o4 TE, ¥R T
o AZE Ao R HZFg ARl WAel agke] J)e HHy
874 Ed g o ATd] AFol ATk

3) HIEE3M|0|E(methotrexate)

FroXe FHYSA AFEEY, Aol F
§e ol AgtA o)}, vk Aol A

3
) 9
Aok qae @ ol Agad &
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n

(o]

Eal

4t

o
o2

o =2

o

A

ful

= =
Al F3F22 XAFEZ intrathecal dexamethasone ¥ methotrexate

Table 6. Glucocorticoid Therapy for Children with Systemic
Lupus Erythematosus

Initiation of Therapy (first 4-6 wk)
Oral prednisone
15-60 mg/day (0.5-2 mg/kg/day) in at least two divided doses
(depending on severity and type of organ involvement)
IV methylprednisolone
Indicated for severe disease (active lupus nephritis, hema-
tologic crises, CNS disease)-30 mg/kg/day on 1 to 5 conse-
cutive days
Tapering the Prednisone Dose
If the dose is 20-60mg/day
Decrease by 2.5-5.0 mg/wk
If the dose is 10-20mg/day
Decrease by 1-2.5 mg every 2-4 wk
If the dose is <10mg/day
Decrease by 05-1 mg every 2-4 wk

- 1185 -



g T Fofhs W AdEa ook, wukg gy A9
X =& A5 cyclophosphamide ¥ methotrexate® &3tal] T}
A9 AR Az Yop
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4) MOIEZAEE(cyclosporine)

AEAGL AR ZFAA ] Fabgo] §l7] Wil ~HZo=
o WhgskA e FFHaFoly AaEsA - o I

At A ARRE B 4 o3

cyclosporine ZH|Zo|E £38 FolE F23 a7} Qlvfa
AlAFSEAL Qlet, e} o] ¢fo] AEAFo R B G| FIHE
BAsEdE oEgol o,

5) OI0|2HI=Y0|E 2H E(mycophenolate Mofetil)

HEF Bo] AAAZ 4g FF2E Holg #AxtA G4
A ANEFA FER A A vk Aol FFo e Ay o] o
A olrt, 4l FF 200X A 37, 48 5& 58 A1Y SHrielA
mycophenolate mofetilMMF) A &e] €53 £ ZA4E =
gatg o), xotoAE AARE AsHanecdotal)d HolTh®
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5. Biological Modulation

3

e

oA FWrE- SLEC IVIGE o} AldH o= A}
PR ATt oJstd AHe] S4d= o

, &dsDNA A 9718 FaAZ45 A = o
1= $3HA factor VI inhibitorE X &34l AF4olgta
TSR, ey ol FFE20] A5l i IVIGS] B
_?_

P,

[0 4N ot
Mg
=

i

=]

i

At o

of

ok

2o} FEx0] FArE o3-S thS ot ZrHTable 7). 14t
of 754 FWHZSZE Streptococcus pneumoniae, P. Carinii
pneumonitis 5°] LAETE SLEY &% 24784 oo A3

= odEs) ok viwkd B4 ATA A9 EE AEH
FFNAA AR AR AS AT B, e A
so 24 FA4 ATA AL 7R Aol aFsh FEsic
Awel B3F g, A, FFNP A8, w4 sdzolE Aw

Table 7. Morbidity in Childhood Lupus

Renal Hypertension, dialysis, transplantation
Central nervous Organic brain syndrome, seizures,
system psychosis, neurocongnitive dysfunction

Cardiovascular Atherosclerosis, myocardial infarction,
cardiomyopathy, vavular disease

Immune Recurrent infection, functional asplenia,
malignancy

Musculoskeletal Osteopenia, compression fractures,
osteonecrosis

Ocular Cataracts, glaucoma

Endocrine Diabetes, obesity, growth failure, infertility,

fetal wastage

EHTo 9T AFY, A2 BT ToE AMEA "k b
S AAe HPBF o QI ARHO R Q% renal failure
S
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